Lipid composition of cationic nanoliposomes implicate on transfection efficiency.
Cationic liposome (CL)-DNA complexes (lipoplexes) have appeared as leading nonviral gene carriers in worldwide gene therapy clinical trials. Arriving at therapeutic dosages requires the full understanding of the mechanism of transfection. However, using CLs to deliver therapeutic nucleic acids and drugs to target organs have some problems, including low transfection efficiency. The aim of this study was developing novel CLs containing four neutral lipids; cholesterol, 1,2-dioleoyl phosphatidylethanolamine, distearoylphosphatidylcholine and dipalmitoylphosphatidylcholine as a helper lipid and dimethyl dioctadecyl ammonium bromide as a cationic lipid to increase transfection efficiency. We have investigated the correlation between number of lipid composition and transfection efficiency. The morphology, size and zeta potential of liposomes and lipoplexes were measured and lipoplexes formation was monitored by gel retardation assay. Transfection efficiency was assessed using firefly luciferase reporter assay. It was found that transfection efficiency markedly depended on liposome to plasmid DNA (pDNA) weight ratio, lipid composition and efficiency of pDNA entrapment. High transfection efficiency of plasmid by four component lipoplexes was achieved. Moreover, lipoplexes showed lower transfection efficiency and less cytotoxicity compared to Lipofectamine™. These results suggest that lipid composition of nanoliposomes is an important factor in control of their physical properties and also yield of transfection.